Although many factors have been implicated in the docking steps that precede vesicle fusion with a target membrane, few similarities have been found between them. New evidence suggests that at least some of these factors form related multimeric complexes that may help to explain the mechanism of vesicle docking.
to the Golgi apparatus in the budding yeast, Saccharomyces cerevisiae. They found that these proteins are related to the members of two complexes, which act at other stages of the secretory pathway in both yeast and mammals (Figure 1) . These are the so-called 'exocyst' in yeast, known as the Sec6/8 complex in mammalian cells, and the Vps52/53/54p or VFT (for Vps fifty three) complex [4] . The exocyst is a complex of eight proteins required for the delivery of Golgiderived vesicles to the plasma membrane in yeast and mammals [5, 6] , while the tripartite VFT complex seems to play a role in the docking of endosome-derived vesicles to a late Golgi compartment [7] .
The precise location and function of the Sec34/35 complex is more difficult to define. SEC34 and SEC35 were originally identified in yeast as genes necessary for membrane transport through the early part of the secretory pathway, and mutant phenotypes in both genes are suppressed by overproduction of Ypt1p, the Rab protein controlling early secretory events [8] [9] [10] . The Sec34 and Sec35 proteins are now known to be part of approximately 500-700 kDa complexes localised to the Golgi apparatus of both yeast and mammals [9] [10] [11] . Although originally suggested to be involved in the tethering of endoplasmic reticulum (ER)-derived vesicles to the early Golgi, more recent evidence has pointed to a function for the Sec34/35 complex in retrograde transport through the Golgi: SEC34 has been independently isolated as a gene required for the recycling of a reporter protein from the endosomes to the late Golgi [12] , and the human Sec34 protein is localised throughout the Golgi [11] .
Fitting with these latter observations, one of the new members of the Sec34/35 complex, Dor1p, was identified through a synthetic lethal screen with RIC1 [4] . Ric1p is the nucleotide exchange factor for Ypt6p, the Rab protein involved in membrane transport events at the late Golgi compartment [13] . Thus, in the absence of RIC1, DOR1 becomes essential in yeast. Sequence analysis of Dor1p revealed significant homology with the exocyst component Sec5p, and biochemical studies showed that Dor1p is in a complex with Sec34p, Sec35p and five other proteins that Whyte and Munro It is almost certain that the Sec34/35 complex will also prove to be a Rab effector; the only question is which Rab protein. At first glance, the most obvious candidate would seem to be the Ypt6p GTPase, as the Dor1p component of the Sec34/35 complex was discovered in a genetic screen involving RIC1, which encodes the Ypt6p exchange factor [4] . A more likely candidate, however, is actually Ypt1p, as its overexpression suppresses both sec34 and sec35 temperature-sensitive mutations [8, 10] , and the major binding partner for Ypt6p is the VFT complex [19] . An important next step will be to determine if any of the Sec34/35 complex components are able to bind Ypt1p, and whether this interaction is essential for the localisation and function of the Sec34/35 complex.
For both the exocyst and the VFT complex, a series of protein-protein interactions regulated by Rab GTPases links the vesicle to its target membrane. The specific recruitment of a tethering complex to the target membrane serves to mark it as such. In the case of the exocyst, the complex is able to mark the target very precisely, restricting membrane fusion to specific sub-domains of the plasma membrane. Thus, in polarised mammalian epithelial cells, the exocyst is recruited to the sites of cell-cell contact, where it is important for the delivery of vesicles to the lateral membrane surface [20] . In yeast, the exocyst is localised to the bud tip and serves to focus exocytosis there, even though the relevant SNARE proteins are localised all over the plasma membrane [16] . Unravelling the mechanism by which the various exocyst-like complexes are targeted is therefore an important aspect of understanding how specific membrane docking occurs.
One final question raised by these recent findings is whether or not there is a difference in function between these tethering complexes and other Rab GTPase-binding coiled-coil proteins involved in vesicle docking, such as p115 and GM130 involved in ER to Golgi transport, which do not appear to form such multimeric complexes [3] . The elucidation of the Sec34/35 complex and similarity with other multimeric Rab effector docking complexes is a step forward in understanding how membrane tethering contributes to the specificity of membrane traffic, and like all good stories you just know there will be a sequel.
